Peroxisome biogenesis and molecular defects in peroxisome assembly disorders.
Peroxisome assembly in mammals requires more than 14 genes. So far, we have isolated seven complementation groups (CGs) of peroxisome biogenesis-defective Chinese hamster ovary (CHO) cell mutants, Z65, Z24/ZP107, ZP92, ZP105/ZP139, ZP109, ZP110, ZP114. Two peroxin cDNAs, PEX2 and PEX6, were first cloned by genetic phenotype-complementation assay using Z65 and ZP92, respectively, and were shown to be responsible for peroxisome biogenesis disorders (PBD) such as Zellweger syndrome, of CG-F (the same as CG-X in U.S.A.) and CG-C (the same as CG-IV), respectively. Pex2p is a RING zinc finger membrane protein of peroxisomes and Pex6p is a member of the AAA ATPase family. We likewise isolated PEX12 encoding a peroxisomal integral membrane protein in the RING family, by functional complementation of ZP109, demonstrating PEX12 to be responsible for CG-III PBD. We also cloned PEX1 by screening of human liver cDNA library, using ZP107. PEX1 mutation was delineated to be the genetic cause of PBD in the most highest incidence group, CG-E (the same as CG-I). Moreover, we recently found that Pex5p is involved in transport of not only PTS1- but also PTS2-protein, distinct from yeast Pex5p, using PEX5-defective ZP105 and ZP139. Thus, CHO cell mutants defective in peroxisome biogenesis are indeed shown to be very useful for the studies of peroxisome assembly and delineating pathogenic genes in PBD. Furthermore, we have isolated novel CGs of CHO mutants, ZP119 and ZP126.